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Results: ho Percent 
YEAR A B C D E U sat Passed Passed 

16 104 232 202 317 1393 2264 871 38.5 
3 2 19 24 5 20.8 

1995 10 30 52 102 138 328 660 332 50.3 
24 73 79 105 120 63 4M 401 86.4 
7 49 III 116 210 347 840 493 58.7 

I 2 22 25 3 12.11 
2 I 28 31 3 9.7 

71 101 168 215 283 679 1517 838 55.2 

14 142 328 297 400 1325 2506 1181 47.1 
1 I 5 72 79 7 8.9 

1996 10 40 83 144 184 378 839 461 54.9 
34 101 96 107 102 67 507 440 86.8 
18 67 195 143 143 139 705 566 80.3 

6 18 24 6 25.0 

22 112 169 267 318 648 1536 888 57.8 

16 89 276 293 341 1476 2491 1015 40.7 
I 1 29 31 2 6.5 

3 46 95 138 259 311 852 541 63.5 
1997 55 108 161 162 136 83 705 622 88.2 

12 61 123 107 225 664 1192 528 44.3 

I I 3 5 2 40.0 
31 123 224 320 397 494 1589 1095 68.9 

.t.OlIC8110n. 1 1 
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"""'lWIllJI""" 1 (Lesc)tIlIO 
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1 : 

Best Least 
Recommendation Recommendation 

1. More real life skills in science 92 02 18 00 

2. More issues in science 40 51 01 37 

3. More environmental issues 82 12 09 08 

4. Science for 69 25 03 16 

5. More attention to issues 43 49 08 25 

6. More focus on the 79 13 05 11 

7. More in science 92 01 10 03 

8. More in science 89 04 16 03 

9. Core in curriculum 73 19 04 08 

10. More science 84 09 15 06 

11. Wider consultations 79 12 02 05 

12. instruction 73 20 07 13 

13. careers in science 91 03 05 02 

14. Excitement and adventure 90 03 03 03 

15. more resources 89 03 32 04 

16. science 91 01 04 03 

17. More extramural science activities 93 01 10 03 

18. External and 81 09 03 09 

19. Better methods 92 02 22 02 

20. Science as an 59 32 03 20 
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consensus 

to 

Ar.rJ1l1rl.no more resources 

1 

to 

.... """,,"',y more to J!ender 

.... i'."" .... ,y more to UJ7IU1"I"iJtJ.o 

"."_,,,,,,I1J'''' to a COmr)ul,fii!( core 

"'-"''''LItO as an 



Univ
ers

ity
 of

  C
ap

e T
ow

n

65 
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more resources 

were:-
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Best Least 
Recommendation Recommendation 

1. realUfe skills in science 74 02 10 03 

2. More issues in science 46 30 02 17 

3. More environmental issues 6S 09 09 05 

4. Science for 61 14 05 11 

5. More attention to issues 40 37 02 16 

6. on the 67 09 02 OS 

7. More in science 74 02 09 OS 

S. More in science 72 04 10 01 

9. Core in curriculum 55 20 04 04 

10. More school science 66 09 08 07 

11. Wider consultations 68 06 03 13 

12. instruction 66 09 05 05 

13. careers in science 65 10 03 03 

14. Excitement and adventure 69 05 02 02 

15. more resources 77 00 27 04 

16. science 76 01 OS 01 

17. More extramural science activities 76 01 OS 04 

IS. External and 74 03 05 03 

19. Better 76 01 12 06 

20. Science as an 46 29 04 11 



Univ
ers

ity
 of

  C
ap

e T
ow

n

67 

res1Polllses to 

are 

on 

u. .. "" .... ,""". consensus rec:olllstIuctlon were to 

"''''''~'''v more resources 

rec:onrlID,enClatlOIlS were to 

more to I7PI'1I11-'r 

to 101'1i171,IOV'P 

to a COlrnoUiS core 

.',,'"'Ul'U·U as an 



Univ
ers

ity
 of

  C
ap

e T
ow

n

68 

most ..... : ... ''' .. '''1' ... 1'1 

presented. to 
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MI'Jldnfl more use 
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votes. 
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Best Least 
Recommendation 

1. More real life skills in science 305 63 15 17 

2. More issues in science 244 118 04 45 

3. More environmental issues 301 62 19 34 

4. Science for 212 148 11 32 

5. More attention to issues 149 216 08 93 

6. More focus on the 269 90 04 15 

7. More in science 354 16 78 22 

8. More in science 293 65 59 19 

9. Core in curriculum 205 147 18 49 

10. More school science 304 54 57 SO 

11. Wider consultations 314 45 03 26 

12. instruction 285 72 44 36 

13. careers in science 305 44 26 21 

14. Excitement and adventure 288 62 09 16 

15. more resources 350 12 127 16 

16. science 366 26 63 32 

17. More extramural science activities 325 34 36 15 

18. External and 303 54 14 15 

19. Better methods 336 25 58 26 

20. Science as an 218 135 05 44 
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4 

Chi-
square p-

or Fisher's z value 

1. More realUfe skills in science 74 02 92 02 0.09 0.7693 

2. More issues in science 46 30 40 51 3.91 0.0479 ... 

3. issues 68 09 82 12 0.00 0.9836 

4. Science for 61 14 69 25 1.06 0.3022 

5. More attention to issues 40 37 43 49 0.27 0.6030 

6. More focus on the 67 09 79 13 0.04 0.8353 

7. More in science 74 02 92 01 0.03 0.8598 

8. More in science 72 04 89 04 0.01 0.9433 

9. Core in curriculum 55 20 73 19 0.53 0.4654 

10. More school science 66 09 84 09 0.05 0.8158 

11. Wider consultations 68 06 79 12 0.62 0.4297 

12. instruction 66 09 73 20 2.00 0.1570 

13. careers in science 65 10 91 03 4.70 0.0302 ... 

14. Excitement and adventure 69 05 90 03 0.49 0.4860 

15. more resources 77 00 89 03 1.03 0.3106 

16. science 76 01 91 01 0.35 0.5570 

17. More extramural science activities 76 01 93 01 0.33 0.5669 

18. External and 74 03 81 09 1.49 0.2217 

19. Better methods 76 01 92 02 0.03 0.8614 

20. Science as an 46 29 59 32 0.09 0.7611 

* 2 
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Chi-
Best Least Best Least square p-

Choice Choice Choice choice or Fisher's z value 

1. More real life skills in science 10 03 18 00 2.34 0.1263 

2. More issues in science 02 17 01 37 0.40 0.5293 

3. More environmental issues 09 05 09 08 0.07 0.7861 

4. Science for 05 11 03 16 0.46 0.4958 

5. More attention to issues 02 16 08 25 0.58 0.4474 

6. More focus on the 02 08 05 11 0.03 0.8613 

7. More in science 09 08 10 03 0.94 0.3328 

8. More in science 10 01 16 03 0.00 0.9704 

9. Core in curriculum 04 04 04 08 0.08 0.7799 

10. More school science 08 07 15 06 0.58 0.4458 

11. Wider consultations 03 13 02 05 0.00 0.9809 

12. instruction 05 05 07 13 0.16 0.6926 

13. careers in science 03 03 05 02 0.05 0.8259 

14. Excitement and adventure 02 02 03 03 0.42 0.5186 

15. more resources 27 04 32 04 0.02 0.8790 

16. science 08 01 04 ' , 03 0.76 0.3827 

17. More extramural science activities 08 04 10 03 0.02 0.9007 

18. External and 05 03 03 09 1.47 0.2258 

19. Better methods 12 06 22 02 2.71 0.1000 

20. Science as an 04 11 03 20 0.40 0.5282 
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Chi-
square p-

or Fisher's z value 

1. More real life skills in science 305 63 92 02 0.12 0.7250 

2. More issues in science 244 118 40 51 16.11 0.0001 ** 
3. More environmental issues 301 62 82 12 0.73 0.3927 

4. Science for 212 148 69 25 6.06 0.0139 * 
5. More attention to issues 149 216 43 49 0.83 0.3631 

6. More focus on the 269 90 79 13 4.37 0.0366 * 
7. More in science 354 16 92 01 1.39 0.2376 

8. More in science 293 65 89 04 9.89 0.2376 

9. Core in curriculum 205 147 73 19 13.00 0.0003 ** 
10. More school science 304 54 84 09 1.37 0.2412 

11. Wider consultations 314 45 79 12 0.00 0.9925 

12. instruction 285 72 73 20 0.02 0.8883 

13. careers in science 305 44 91 03 5.97 0.0146 * 
14. Excitement and adventure 288 62 90 03 11.19 0.0008 ** 
15. more resources 350 12 89 03 0.09 0.7636 

16. science 366 26 91 01 3.84 0.0499 * 
17. More extramural science activities 325 34 93 01 6.51 0.0107 ... 

18. External and 303 54 81 09 1.17 0.2804 

19. Better methods 336 25 92 02 2.28 0.1314 

20. Science as an 218 135 59 32 0.18 0.6750 

** 1 3 a 

... 2 3 a 
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Chi-
Best Least Best Least square p-

Choice Choice Choice choice or Fisher's z value 

1. More real life skills in science 15 17 18 00 12.22 0.0005 ** 

2. More issues in science 04 45 01 37 0.40 0.5253 

3. More environmental issues 19 34 09 08 0.94 0.3334 

4. Science for 11 32 03 16 0.27 0.6026 

5. More attention to issues 08 93 08 25 4.85 0.0277 * 
6. More focus on the 04 15 05 11 0.09 0.7646 

7. More in science 78 22 10 03 0.07 0.7894 

8. More in science 59 19 16 03 0.24 0.6210 

9. Core in curriculum 18 49 04 08 0.01 0.9119 

10. More school science 57 50 15 06 1.67 0.1960 

11. Wider consultations 03 26 02 05 0.41 0.5204 

12. instruction 44 36 07 13 1.82 0.1769 

13. careers in science 26 21 05 02 0.16 0.6932 

14. Excitement and adventure 09 16 03 03 0.03 0.8685 

15. more resources 127 16 32 04 0.08 0.7774 

16. science 63 32 04 03 0.01 0.9355 

17. More extramural science activities 36 15 10 03 0.01 0.9140 

18. External and 14 15 03 09 1.06 0.3039 

19. Better methods 58 26 22 02 3.86 0.0493 * 
20. Science as an 05 44 03 20 0.00 0.9644 

** 1 3 a 

* a 1 3 a 
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Chi-
p-

or Fisher's z value 

I. More real life skills in science 305 63 74 02 9.45 0.0021 ...... 
" 

2. More issues in science 244 118 46 30 1.04 0.3082 

3. More issues 301 62 68 09 1.00 0.3185 

4. Science for 212 148 61 14 12.43 0.0004 ** 

5. More attention to issues 149 216 40 37 2.78 0.0956 

6. More focus on the 269 90 67 09 5.51 0.0189 ... 

7. More in science 354 16 74 02 0.13 0.7166 

8. More in science 293 65 72 04 6.86 0.0088 ...... 

9. Core in curriculum 205 147 55 20 5.30 0.0213 ... 

10. More school science 304 54 66 09 0.26 0.6110 

II. Wider consultations 314 45 68 06 0.77 0.3802 

12. instruction 285 72 66 09 2.20 0.1376 

13. careers in science 305 44 65 0.00 0.9842 

14. Excitement and adventure 288 62 69 05 4.72 0.0298 ... 

15. more resources 350 12 77 00 1.53 0.2168 

16. science 366 26 76 01 2.86 0.0910 

17. More extramural science activities 325 34 76 01 4.68 0.0305 ... 

18. External and 303 54 74 03 6.05 ... 

19. Better methods 336 25 76 01 2.66 0.1028 

20. Science as an 218 135 46 29 0.00 0.1028 

** a 3. 

* a 
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Chi- p-
Best Least Best Least value 

Choice Choice Choice choice or Fisher's z 

I.More realUfe skills in science 15 17 10 03 2.27 0.1317 

2. More issues in science 04 45 02 17 0.03 0.8665 

3. More issues 19 34 09 05 2.60 0.1065 

4. Science for 11 32 05 11 0.01 0.9155 

5. More to issues 08 93 02 16 0.00 0.9907 

6. More focus on the 04 15 02 08 0.17 0.6776 

7. More in science 78 22 09 08 3.56 0.0591 # 

8. More in science 59 19 10 01 0.56 0.4533 

9. Core in curriculum 18 49 04 04 0.90 0.3434 

10. More 57 50 08 07 0.07 0.7858 

11. Wider consultations 03 26 03 13 0.11 0.7369 

12. instruction 44 36 05 05 0.00 0.9702 

13. careers in science 26 21 03 03 0.04 0.8501 

14. Excitement and adventure 09 16 02 02 0.00 0.9847 

15. more resources 127 16 27 04 0.00 0.9687 

16. science 63 32 08 01 1.03 0.3097 

17. More extramural science activities 36 15 08 04 0.01 0.9337 

18. External and 14 15 05 03 0.10 0.7542 

19. Better methods 58 26 12 06 0.01 0.9344 

20. Science as an 05 44 04 11 1.39 0.2378 

# 
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1: 

occurrence 

Least 

Best recommendation recommendation 

1. More real life skills in science 43 20 

2. More issues in science + 07 99 

3. More environmental issues 37 47 

4. Science for cOllmlunity 19 59 

5. More attention to ..... 6 .. ''''6'' + 18 134 

6. More focus on the dlSIEldvantage:d 11 34 

7. More in science'" 97 33 

8. More in science'" 85 23 

9. Core curriculum 26 61 

10. More school science ... 80 63 

11. Wider consultations 08 44 

12. science 56 54 

13. careers in science 34 26 

14. Excitement and adventure 14 21 

15. more resources ... 186 24 

16. CondllctllIlg science cmnplllW1S ... 75 36 

17. More extrmnural science activities 54 22 

18. External and reC10gIllltl(Jln 22 27 

19. Better methods ... 92 34 

20. Science as an + 12 75 

• 
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lV.U4f1""X. more 
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arenotscu~nt1I1C:Ml) onemmed 

chsmc€~s to areas 



Univ
ers

ity
 of

  C
ap

e T
ow

n

162 

res:pe~::t to more 

resources " 

COlrffi4lerlt "'JUV~"' .. IUI. as to u," ... tl ...... 

mampOVl/er to ............ <11· .. ""~",u.",, 

are 

numerous reasons were 

C01TIrrlentea on 

was ge'lU'ed u~u"!:lI .. n 

seem to 

one even seem to .... "".,""""" 

not 

not use it 

as store rooms 

It 

is not .... UJU" .... '.... ettectrvely or on rare 
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it 

so 

as to resJ)on(1en1:s, to a IS 

more resources .. TT1'.,.....' ...... as It is 

resources 

some tealchlers 

a more nr€~-SleI'\'H more 

was 

we answers to """""' .. ,,. I is it 

it true resources an OD:StalCle to eUectlve 
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use 

more 

mean 

are use more 

it comes to out 

was aware 

I or even not 

at ease some 

res;pOlnd,ents were "nrVP1JPr! KOlcnr'ora et across 

was lOl)-nlIlJli;eu lnllrotArUClnf!. more 

IS C01ISl!;tellt 

1 

a a 
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MlltanV more use 
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across 
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more to as 
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6 

on eVlaellce "' ............ ''''.''' a ""',, .. 'v 

recoml1ll(;~naat1<>ns are .. u ...... "'.-

1 

lerumelrs to more concrete "'''''-' ..... u . ..,n ... 

own cor:nmuntties 

2 

more to on to 

own out more ..... "'".,""" 

to to org.am:se 
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resource centres -
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more use 
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ABSTRACT 

1995 a review of the science education 
literature disclosed at least fourteen pcHlSlble 

recommendations for the curram qua-
lification programmes and c:unicula rele-
vant to science 

curriculum and 
1999 these had increased in number 
to twenty. The most recem from lesotho 
are into the conclusion of this report 
on a common which has extended over six 

of Southem Africa. the 
release of details of SAQA ~" .• _;:o. 

49 
science teachers and lecturers in 

urban 
Town and 

teachers-in­
at a 

205 rural science 

mechanisms 
in under-resourced 
better science 1UCh­

SOIOlVllnc science to real-life 
progranvnes: and 

and encourage more 
i!ischools. 

.. 
I 

INTRODUCTION 

n their of assessment practices in the 
of the South African Qualifications 

Act. Sutherland and Peckham (1 POint out that 
staff need to cope with numbers 

students. decreased re-

at an 
early stage In students' progress. 

The SAQA Bulletin (1997:15) mentions several 
assessment methods such as simulations 
and in situ assessments related to real-life 
situations. 

these recent 
for the curriculum and 

of both Lesotho and South African science teachers: 
so the of a three-year study of the 

nril'lfltUM!. of a total of 539 
science teachers .in six of Southern Africa. 
from 1 to 1 are in this article. both 
within and the context of the f.. 

SAQA. 

The and of curriculum 
and the formulation of the SA~A has 
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occurred In the context of the of the Recon­
(Ndebele structlon and 

1 

These Initiatives flowed from the White on 
Education and in a South Africa: 
First to a New which the 
Government of National released on 15 March 
1995. 

In its statement of Values and .... ",."'"",,,., .. of Education 
and the White stated that an 

and 
initiative is essential to make up the chronic national 
deficit for economiC advancement. 

In this statement of Values and of Educa-
tion and the White paper <1 
advocates 

18. CUrriculum choice, in the post­
compulsory must be diversified in order to 
prepare increasing numbers of young and 

the education and skills the 
economy and for further and career 

, g, mathematics, science and 
..... ,h ... "'lr.nv education initiative is essential to stem 
the waste of talent, and make up the chronic 
national in these fields of which 
are crucial to human and to 
economic advancement. 

It is in this context. and the above back-
that the reported in this paper are 

PURPOSE 

In 1995 a survey was made of the local and 
international education literature 

a. ... n .. r'n;w A, references 1 to 31) a team of 
research students and staff at the 

Town. This review disclosed 
fourteen of 
for current curricula. 
and textbooks in programmes of ..... ; .. n, ..... J'I1M~hnla 

and which then remained substantiated by the current 
literature of 1996 and 1997 'i> A, 
references of these' context-based 
recommendations in the literature were also consis· 
tent with the more 
sUCloelstiolns of the NOF 

The purpose of this 
of 1996 to 

initial 

which of these fourteen recommendations 
for the of current programmes ot 

nn,nlr.nv would be 

lecturers and teachers in science/ 
rl'>t"hftnlr,,,,, education. 

These fourteen science education recommen­
dations and contextualised many of the 

at the time. as part of the 
the characteristics of the SAOA 

the on authentic 
assessment rather than decontextualised 
assessments: rather than surface learn­

skills; 

rather than isolated student-led assessment: 
the formative and developmental nature of 
intrinSIC motivation: the needs of the student: 

outcomes: educational decision 
assessment as part of the students' pro-
cesses; collaborative as· 
sessment: students' for their own 

and use of simulations and in situ work· 
assessments and real·life situations 

& Peckham 1 

In 1999 the scope of this was extended 
to and school science teachers of 
Lesotho. with an increased number of 
mendations as choices. in the of the 
debates on the 
Southern of ,_." .... , .. " ••• 
SAOA and Curriculum 2005 

INSTRUMENT DEVELOPMENT AND 

studies of instruments 
research groups of POSt­

teachers in small· 
..... ' ....... "P; .... of recommen-. 

dations were worded and selected as 
• ...u'''T''''V relevant to South African science/tech-

education. and to the and values 
stated in the- Government White 

these recommendations were as 
follows: 

1. skills into science I 

2. more attention to issues 
dix A. 1; 8: 

3. more on South African environ-
mental issues A. 3: 7: 10-1 

1 
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4. the sCiences to advance and 
commUnity and ~1"1'nr\m' 
A. 1.4: 7-9: 14-17) 

5. 

6. the South J.>.. ,ican 
nn'·n .... '''' A. 1.. 8: 1 4: 1 5; 21) 

7. more sCience competitions 
dix A. 14). 

8. more use of self· 

9. 

11 

1 2. 

A. 3: 7; 9: 21 

more basic 
A. 14: 17; 

all interested groups in the commu­
Ar,n~nrii"'A. 1: 8: 17: 

science's intellectual excitement and 
sense of adventure A. 7: 31). 

that the , ...... " •• u 

African and 
culture. and the African world view of life and 

system. received little suppon. and 
deleted from the QUI!stllonn 

respondents to say whether 
rli.~~.:an"~1l11'1 with each of the founeen 

school sciencel 
programmes. The final two 

the respondents to focus on. and 
the two best ways for sCience/ 

curricula in the new South 
the two least 

recommendations of the founeen. 

In 1998 test/re-test reliabilities of the instrument. 
the first 14 items. were found 

r ... 0.88 to r ... 
and N .. 14 respondents over ""n,."",,., from 
seven to seven weeks. 

In 1999 the survey instrument was from 
founeen to twenty items, for the lesotho 
science teacher context of Educa-
tion 19S1; Calloids 1 A copy of the lesotho 
survey is attached in B. 

METHODOLOGY 

the of 1996 to 1997. the 

1 

instrument was administered to three convenient 
SanlD1I!S of science teachers. from nonh to south of 

a total of 368 respondents 

consisted of 49 urban BE/BSc 
Town and 

committed to englneenng. 
education as a career. 

2 consisted of 205 teachers·!n·trainlOg 
in school science at 

of Education. in the Nonhern Province of South 
80% of whom as their home 

3 consisted of 114 rural school sCience 
teachers from the Nonh West Province of South 
Africa. of whom 96% Setswana as their first 

4 consisted of 94 urban/semi-rural 
school science teachers in Lesotho. About 98% 
Sesotho as their first The distribution of 
males and females was even. and were """nn,,., 
mately within the age range 23-60 years. 
",m:v .. ,,, ... , in 1999 in Lesotho. 

::'~II,mD.11I 5 consisted of 77 Sesotho 
science teachers. About 1 00% Sesotho as their 
first There were more females than males. 
and were within the age range 22-60 years. 

SUI'WIIJea in 1999 in Lesotho. 

THE SURVEY RESEARCH METHOD 

is the research method that has been 
This to be the most 

numbers of cases at a 
time & Jacobs 1 . Fink and 

Kosecoff (1 it as a rediscovered strategy 
suitable for science education research. 

DATA COLLECTION 

Data was collected in 1996 from 
teachers and lec-

four invited seminar at 
three universities and at one technikon: and from the 

, teachers in the Nonh West Province in 1997 
the normal system used the 

education circuit managers. In the Nonhern Province 
the data was collected at scheduled times in the 

(.;on8Cle of Education. In 1999 the "' ....... " .... 
naires were administered the normal science 
teachers' held at the resource centres in the 
various districts of Lesotho in The 
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use of the resource centres was limited so the first 

smaller groups of science teachers the YU'=:lIt.'u. 

to their spare time. Then the 
1. 2 and 3 present the data obtained for the 

were collected after three to four responses from the five of science 

Permission was from the teachers. 

, 
Co,rJal'UeII'JCe between the agreement of of 368 urblln and rurll' South African sci'l!'n,~eltecIJno'IOSl'Y 

1. More real-life skills in SeE· T 

2. More issues in S-E-T 

3. 

14. 

ltH:turers lind tellchers 

Gradu.te S·E·T 
tuch .. &. 

28 

2 

8 

8 

10 

14 

3 

12 

8 

o 

T./e2 

117 

153 

150 

106 

138 

168 

198 

158 

52 

55 

99 

67 

37 

9 

47 

I'Ul'IIlscience 
tuchers ... 11 

37 77 

86 28 

96 18 

56 158 

91 23 

108 6 

", 3 

88 26 

CtJ,fItJ"Ui!lrllCe between 1111110/1'8 of 77 .::Iolmo-spu«mg OTIIU.lJ'V science tellchers and 94 
school science teachers in Lesotho in 1999 

1. Mora real-life skills in science 

2. More issues in science 51 

09 12 

14 25 

37 43 49 

1 
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SUIRgE~tuonsfmimrum'~m'An' 

6. More focus on the "7 09 79 13 

7. In sCience 74 02 92 01 

B. In science 72 04 89 04 

in curriculum 55 20 73 19 

68 09 84 09 

consultations 68 08 79 12 

12. 68 09 73 20 

13. 65 10 91 03 

14. Excitement and adventure 69 05 90 03 

15. 77 00 89 03 

16. 76 01 91 01 

17. More extramural science activities 76 01 93 01 

74 03 81 09 

19. Better 76 01 02 

48 29 59 32 

Table 3 

Cn.nOJ'UI!JI'Jt!1! between the n'l!f".,"n'~"'_1f of sanFJDI.,s of n So.thtJl-.flleB.lcino · .... i ........... teachers and 94 
school science teachefs in Lesotho in 1999 

Su·gg.~tionsforlmtlm\remel Lesotho ................ school Lesotho school 
science teachers science teachers 

best least best least 

1 _ More real-life skills in science 10 03 18 00 

2. More issues in science 02 17 01 37 

3. More environmental issues 09 11 09 08 

4. Science for 05 16 03 16 

02 08 08 25 

02 01 05 11 

09 08 10 03 

10 01 16 03 

04 04 04 08 

08 07 15 

03 13 02 05 

05 05 07 13 

1 
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13. careers in science 03 

14. Excitement and adventure 02 

, 5. liring more resources 27 

, 6. Conducting science campaigns 08 

17. More extramural science activities 08 

18. External support and recogl 05 

19. Better Ig methods 12 

20. Science as an entry , """""L 04 

The initial main 
follows: 

may be summarised as 

1 . science teachers 
(1) more rea/-life 

skills imo the curriculum for science education 
and - such as 

technical. trade. industrial. commercial. manu-
and skills; 

more srudent in science curri-
cula; and more science at the 
level. 

2. In South Africa. but not in Lesotho. rural science 
teacher groups gave than did 
urban science teacher groups to the iml'tnrtarll':!l'! 

3. 

4. 

5. 

of (1) 

Urban South African science teacher groups gave 
than rural South African and 

Lesotho science teacher groups to the 
tance of (1) environmental issues in 

and curricula: and 
attention to (IIII'UU'''U'''. 

All groups of science teachers 
gg,estion that more gen-

def-re/ared issues should be 
new science curricula and 
grammes. 

into 
pro-

In Lesotho in 1999. the main focus consensus 
recommendations from the 171 

'lind science teachers' responses to the 
list of twem . sug-

"'Mtlnrl!: were as follows: The four best 
ways to school science in lesotho in the 
vear 2000 are: (1) to more re.sDUIa'IS for 
schools. such as books. and 

to nnJ!:In:,ve 
to introduce 

' ........ hii ... n science 

VOL 1 3 NO 2 1999 

03 05 02 

02 03 03 

04 32 04 

01 04 03 

04 10 03 

03 03 09 

06 22 02 

11 03 20 

The issue of "more learner in 
science lessons was first identified as a special 
need 47 Xhosa science students who were 

in 1997. so 
this item was into ttie survey 
conducted in Lesotho in 1999. 

6. In South Africa. 1996-1998. the main 
focus consensus recommendations the 
science teachers' responses to the 14 literature-
derived were as follOWS: The three 
best ways to science education are: 
(1) to introduce more resl-life skills into science 

(131 to much 
basic science in schools (128 

to make more use of 
sCience students (120 

Qualitative ",_ .... ,-_.-

A summary of reasons bv the surveved teachers 
in 1996 and 1997, in the nn,~n_ .. nf'lI>n section of the 
questionnaire, for their choices of best or least 

items. is as follows: 

Imrol'iul:ina more fea/-life skills into science 7) 

were six comments 
were in favour of item 1: 

• The of 'iI!al-life skills prepares stu-
dents for life after school real-life 

• real-life skills is more relevant and 
real. and will therefore make science more inter-

• and I .... '.n .. ' ... real-life skills 
will assist in future 8mIDUJvrne11t 
who cannot ............ """" 

1 
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• 
encourage 

more real-life skills in science will 
career choices. 

• sCience in this manner will make sCien-
tific ideas easier to understand and remember. 
The Introduction of more real-life skills into 
science will be the best way of and 

sCience as it encouraglls students and 
teachers to do more practical work. 

more attention to issues 

, .. " .. ,nn! respondents item 2. all eXIPfEISSI 
the view that is not an issue in science. The 
main reason was that in South Africa there is no 
discrimination between men and women as scientists. 
and to this recommendation for Iml[UC1lvin 
the t .. ",,..,.,,,nl"l 

waste of time. 
of science curriculum IS a 

more attention to IBrlOtlBlII'! issues in science 

three reasons were common Iv by 
' ... ,nnlnn, .. nTe who commented item 5: 

• ('",,,,..,,,,,,.,,.,; ... ,., more on this recommendation will 

• 
... .,'1"11 ........ ' of termanol-

ogy and literature. 
• is recommended as a standard 

of communication in science. both 
and InfFlrrUlflnnAI 

However. three respondents who supported item 5 
the that 

cn'COiUf""f/'T19 COnJpEttltl0/1.s in science 

were the common reasons 40 
, .. " ...... ,,,,;.,,ntc: who supported item 7: 

• 
• 
• 
• 
• 
• 

create interest and enthusiasm to 
learn science. 

encourage students to be their best. 
stimulate students to work har\. 'r. 
ean raise and standards. 

(',.. ..... .., ... ,;.,;"', .. " can be fun. 

comments were offered as reasons for 
.......... ne'MII"I item 7. 

1 

Mjlki',11 more use of 

The were seven reasons by 
56 respondents who commented In favour of item 8: 

• 

• 

methods cultivate an Interest in and 
I'\n ..... ,tA,,,l1inn of science. 

the best IS 

encourage critical 

motivate the 
very valuable methods 
and of science 

to 
skills and creative think-

• Skills can be applied 
in future careers. 

• and help students to 
realise their talents. 

who item 8. however. 
a concern that students do not have 

the necessary to teach themselves. 

COJ'7JOU!SOfll basic .!I"lIj'lliflIU!l 

Eleven ........... l'\n'l'Il'\ll .. 

view: 

• an aspect of science in which one has an 
interest will increase motivation. 

respondents who opposed item 9 gave the 
common reason: 

• Some are not interested in science and 
therefore it cannot be made 

is a summary of the comments made 
.... , ...... ,,,,; .... ',,, who item' 0: 

• If this. recommendation is in 
the school will receive the necessary 
Af'llrlll~!n ......... ,,"'1 •• ,.. ..... of science, and this will aro. c:e 
their interest. 

Thefour·am,nnnnanYR ODIDO!.ed item 10. however. 
concern: 

• More of the school 
would be the result 
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instruction and computer 
Inr~IT.IlClnn as part of science ~'Jtl'~'l;m"fttlr 

is a summary of the three reasons 
who commented in favour of item 

method will make science fun. 

III instruction will encourage learn-

• will make 

The IIn,AI.r," is a summary of the reasons 
",,,,~tf .. ,, .. t,, who wrote item , 2: 

• are dCIOVIr'lIIl1rlct'"A - there are other needs 
that are more n".ct<tllnt'l 

tec:Jmololov among 
school 

The 
nine 

is a summary of the reasons 
who item 13: 

• Career education is in science because it 
prepares students for their future. 

Sh'lfi,l'I'o and the intellectual excitement 
lind sense of adventure. which science offers 

is a summary of the two reasons 
r ... tn~lnn .. nt<t who commented in favour of item 

14: 

ideas. 
• ideas will encourage more 

students to pursue science career:;. 

Other sUloolestiol1lS and recommendations offered 
143 in 1996 and 1997 were: 

Resources 

The is a summary of the other written 
recommendations made 69 rA!II,nnnril~nt'o:· 

III The governl"'lent should make 
for. 

JoI'n·"<t''''~1 resources. escleciallv 
tories and libraries. 
Educational resources. 
science and 

available 

labora-

it thereafter. textbi:loks. computers and 
libraries. 

13 NO 2 1999 

Science c.nm.io"s 

Eleven fl!!<t!nn ... nA"U" also made the 
mendalions: 

recom-

• There should be more ... ",,,,,n,,.,,,,.,," on science and 
rec:nnmrlt'lvto try to make more aware of its 
benefits and how it can enrich their lives. 

III Also, more bursaries and should be 
offered to attract more students in these fields. 

LtllItnfll support 

The summarises a common recommenda-
tion made 28 reSIDorldelnts: 

• There should be more excursions. field and 
visits to universities' science 
tries. environmental sites and any other 
interest to do more work. 

TtllIChfll support 

" ..... ,,'-,." .. teachers recommended that there should 
be more teacher support in the form of: 

III Additional in-service courses 
l1li Teacher programmes 
l1li More science centres 
• More science seminars 
III M ore science 

1999 fil'uitinlll!ll 

A brief summary of the reasons the surveyed 
teachers in Lesotho in 1999. in the 
section of the for their choices of best 
or least items 15 to 20. is as follows: 

Ac~autrtl1'a more resources for schools in Lesotho 

The reasons were 59 
science teachers who were in favour of item 15: 

• and are 

their immediate environment. 
III resources to the students motivates 

III!I.lllimirltll and encourages 
III enables teachers to 

information well at a level. 

1 

..... 
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1I11irlUl:11II1Q science CBJl'I'IlI'III£lft.!: 

The are sample comments glvan 
sCience teachers to item 16: 

• will see fha, "cience is very 
their lives. 

12 

in 

• and bursafles will make 
students compete and. as a result. they will 
to like science and work hard. 

more extramurlll science IIctivities 1 

The are sample reaSOns 
teachers who item , 7: 

18 science 

first-hand information. 

externlll support lind .... ,.·,.""".;1'." .. for science 
students 

Some of the 
'8 gave the 
item 18: 

science teachers who chose item 
reasons for in favour of 

• up monetary awards will make students 
work harder. 

• If are parents. they will try 
their best to 

Some of the 1 2 science teachers who were 
item 18 felt that most parents are nOt aware of the 
benefits of science. so it won't be easy for them to 
encourage their children to science. 

better '"'''I"h''III''' methods 

of the 34 science teachers whO were in favour 
of item 19 had strong that: 

• This ........ ,,", .. attitudes towards science. 
tA::I'l"nllnn methOds will make science inter-

encourage 
a child-centred 

• methods will 
with skills and make them science even after 

school. 
• One can cope even if the 

The are comments 
the 31 $cience teachers who were 

• Science is not the 
individualS' futur •. 

1 

to determine 

• Other SUIJIleClli will be undermined if science is 
made an entry 

• If a student has a negative attitude towards 
science. then is forced to do it. that student 
end up school 

Some of the seven science teachers who were in 
favour of item 20 expressed the view that 
science an entry reQuirement would make students 
work harder. 

Other offered the Lesotho 
science tache,. in 1999 were: 

• Science should be made at O-Ievel. 
• teachers should 
• Career should be done from 

level. 
• Visits to SCientific institutions should increase. 
• reQUirements to the classes or institu-

tions should be revisited. as some reQuirements 
hinder those students who in 
science from """I"AAni 

• Teachers' salaries must be ..... "",.,1'4 ...... 

• school teachers should science 

• and all other interested groups in 
Lesotho should in science 

• Science so as to 
concentrate not on the lesotho environment. 
but also on the world as a whole. 

• The examination board and science should 
meet and a different way of 
science students. 

Science has been identified as a tool in the 
of any nation. Therefore. for a nation to 

d81ifAI'OD. it needs to its scientific 
and the curriculum and of its science 
teachers. science has been in Lesotho 

schools. standards have been 
and minimal .... "" ............ , .. 

been done to the standards. It is with this view 
in mind that this work has been to nnKlllCR 

substantial data which 
means of science teachers' 
and science education both in South Africa and in 
Lesotho in the year 2000. as science 
teachers and lecturers. when there is 
_, ... ;";; ... ,,,,1 evidence of consensus among South Afri-
can and Lesacho science teachers as well. 
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both Oe"el(lDelll 

are 
into their science cUrricula areas of 
tance or like environmental 
control. water and power reticulation systems. man­

industries. and many other issues. It would 
therefore be reasonable to the of 
sCience in the schools of both Lesotho and 
South Africa so that the country can have future 
scientists well to meet the demands of both 
of these nations. It is also necessary to on 

, .. a,,,,h'inn and methods so as to 
UP with those of the rest of the world. For 

in our modern era. computer are 
basic scientific tools for the 
acl4::1Dtion of computer studies in 
to a scientific 
are advocated the SAQA and Curriculum 
2005 in South Africa as well. 

CONCLUSION 

The suggest that a 
of a ..... (',f ... , .. , 

.. lif ...... " ....... in science teacher education for South-
em Africa for the year 2000 be , .... ''''..,'nr''u .. 'lv 
focused on the issues of: mechanisms for 

in under-resourced schools: ac-

REFERENCES 

13 NO 2 1999 

programmes; 
"n' ....... "" science teacher 
how to and encourage more 

students in schools. and 
These consensus recommen­

dations. now survey data obtained from 
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B 

Please tick: Female 
Male 

Student 
Teacher 

IMPROVING SCIENCE IN HIGH SCHOOLS IN LESOTHO BY THE 'ri:AR 2000 

I think that the teaching and of science in Lesotho schools can be improved by: 

1. INTROOUCING MORE REAL LIFE INTO SCIENCE 
technical. trade. industrial. commen::ial. mlinullliElurilrlfl and marketing skills for Lesotho.) 

2. PAYING MORE ATTENTION TO GENOER ISSUES 
(man and woman in science. tOPICS for both boys' and girls' interests: solutions to problems. 
etc.) 

3. CONCENTRATING MORE ON LESOTHO ENVIRONMENTAL ISSUES 
(e.g. of soil loss and possible solutions. health care. sanitation. illr pollution. electriCity 
supply. conseNation of plants and animal species. etc.) 

4. USING SCIENCE TO AOVANCE AND DEVELOP THE LESOTHO COMMUNITY SOCIALLY ANO 
ECONOMICALLY 

to help solve political. labour. social and ethical .... nli'lIMl~!t in Lesotho society.) 
5. PAYING MORE ATTENnON TO LANGUAGE ISSUES 

(such u technical terms: mother-tongue to give instruction; cultural maanings of 
scientifIC words: to understand telTftll and scientific as a second etc.) 

6. HAVING THE UNDERPRIVILEGEO MAJORITY AS ITS FOCAL POINT 
science education to empower Lesotho communities to address their local problems 

7. ENCOURAGING MORE COMPETlTIONS IN SCIENCE 
more enterPrises to be between schools in Lesotho and Within schools. such as 

science QUizzes.) 
B. MAKING MORE USE OF SELF DISCOVERY AND SELF TEACHING 

students their own experiments and field work. and developing skills of problem solving. 
creativity. thinking. etc.) 

9. CHANGING THE SCIENCE CURRICULUM TO A COMPULSORY SYLLABUS CORE PLUS MANY 
OPTIONS 
(which students could choose freely and for their own personal relevance and pleasure. and 

the syllabi more compatible with the needs of teniary institutions in Lesotho.) 
10. GIVING ALL PUPILS IN LESOTHO PRIMARY SCHOOLS MUCH MORE BASIC SCIENCE 

primary school pupils much more science education than they are leaming at present. i.e. before 
they coma to schools.) 

11. ALL INTERESTED GROUPS IN THE LESOTHO SHOULD BE CONSULTEO 
Lmnmumrv consultations should be made on how science can be improved in schools by the 

year 
12. USING COMPUTER-AIOEO INSTRUCTlON ANO COMPUTER INTERFACING AS PART OF SCIENCE 

EXPERIMENTS IN LESOTHO 
(e.g. to collect. displev. combine. analyse and plot data.) 

13. PROMQnNG CAREERS ANO JOB PROSPECTS IN SCIENCE AMONG SCHOOL PUPILS IN 

CIRCLE 

LESOTHO Pl 
14. SHARING AND INCREASING THE INTELLECTUAL EXCITEMENT ANO SENSE OF AOVENTURE 

WHICH SCIENCE OFFERS 
hopes. benlfi1s. optimism. encouragement spirit and in Lesotho.) 

15. ACQUIRING MORE RESOURCES FOR SCHOOLS IN LESOTHO 
libraries. books. labomories. science equipment. computers. etc.) 

16. CONOUCTING SCIENCE I::AIMII",!III.IU,I'IIS 

_ ........ IIWlIreneIIS about benefi1s of science for Lesotho and more bursaries 
scholllll'lhil[)il for students to study science.) 

1 
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17. HAVING MORE EXTRAMURAL SCIENCE ACTIVITIES 
(in the form of sCience excursions. fieldwork. mora praC1lcal work. sCience clubs. prolects. etc.) 

, 8. HAVING EXTERNAL SUPPORT AND RECOGNITION FOR SCIENCE STUDENTS 
(encouragement from parents; and putting monetary awards at vanous levels of science education 
in Lesotho.) 

19. HAVING BmER TEACHING METHODS 
(good science methods are those which promote Interest In the study of the physical and natural 
world and society: and which encourage the praC1lcal aspeC1 of the subjeC1.) 

20. ENCOURAGING FUTURE PROSPECTS IN SCIENCE 
(making science an entry requirement to all science-oriented study at tertiary Institutions: and at least one 
sCience subJect as an entry requirement to non-science tertiary institutions.) 

21. Fill in the numbers of fOUf items chosen from the above 20 items: 

(a) I THINK THAT THE TWO BEST WAYS OF IMPROVING HIGH SCHOOL SCIENCE IN LESOTHO. 
OF ALL THOSE MENTIONED ABOVE. ARE NUMBERS: ( ) ANO ( ). 

(b) I THINK THAT THE TWO LEAST IMPORTANT RECOMMENDATIONS FOR SCIENCE EDUCATION 
IN LESOTHO MENTIONED ABOVE ARE NUMBERS: ( ) AND ( ). 

1999 

IN THE SPACES PROVIDED BELOW. YOU ARE ENCOURAGED TO GIVE REASONS FOR SOME OF YOUR ANSWERS; OR 
YOU MAY BRING UP OTHER SUGGESTIONS WHICH YOU FEEL ARE IMPORTANT FOR IMPROVING SCIENCE 
EDUCATION IN LESOTHO. 

In item 21. my reasons fOf 
lesotho are: 

numbers ............... and ............... as the two best ways fOf .m ......... '." .. science education in 

••• ~~ •• ~ •• ~u u ••••• u" ••••••••• H ••••••••• u., U •••• ~ "~"""""""~"""""'" •• ~ •••• _ •••• _. 'u,," ••••••••• ou, .'~U"'"'."~' u ••••••• ~ •••• u •••••••••• u. uo" ." •••• n"U' H ••••••• " ••• ~ ••••••• n u •••••• h ••• '" 

My realons for choosing numbers .......... and .......... as the two least important recommendations for improving sCience 
education in LesothO are: 

.". = .. _ ... " ...... ~ e~ .. ,.e ~ ~ .. ~ ~ ~~., .. ~ ~ ......... ~ ~ .. ~" ...... ~ ~ ........ .,~" '"~ " ........ ,.'" .... "' .. ~ ~ .. ~ .. ~ .... ., ............... ~., .. "~ ........ ,,,.,,$ ~ .... ,. $ ~ ~ ...... ".,~ ...... ~ ........ ~ u ...... ~ .......................................... ~ ................................................ ., ............ ~ u ~ .. ~ " .... ~,. .......... """"" ,"u .... ". e"."., .......... " ........ .. 

• ~ ........................ ~ ............................................................................................ ~ .................................. ~ ., ....................... u .. ~ ............ _ .............. ~ .... 'u ~.' ,u .................. ~ .............. ., ........ ., .............................. " ........ " .......................... ~ ...................... ~ .................. -~ .. - .............. ~ 

What other suggestions can you give for improving science '''III,~hi., .. and learning in Lesotho? Please give reasons for your 
suggestions. 

1 
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· , •• "'~'~~~$n ... ~.u.".UU&&.n"'04''''''''~&' ••• '''''''' .H •••••••••• $ ................................. 90 ••••• ~ •• ~ •••••••• ~~U ••••••••••••••••••• ~.~ ................. -.- ••••..•••••••••••••• ' ••••••••••••••••••••••••••••• 

........ e .......................................... ~~H .... U ..... \. •••••••••••••••••••••• ~H ................................................................ ' •••••••••••••••• ' .......... '" •••••••••••••••••• , ............ . 

THANK YOUI 

1 



Univ
ers

ity
of

Cap
e Tow

nThe South African Journal of Higher Education as an independent, fully accredited is a medium fo~ 
articles of interest to researchers and practitioners In education. and provldu a point for the publication 
of educational research from the world. It a referee-aulsted publication and enjoys the professional 
support of an international Editorial Board as well as the auistance of Consultant Editors. The Journal is 
interdisciplinary In approach. and its purpose is to provide institutions of higher education and profnaional readers 
With scholarly information on malar innovations in higher education. research prolects and trends. 

The South African ASSOCiation for Research and Development in 

rH88rch in higher education. Its findings are disseminated 
Education leads the 

Journal and its own infnm~illlt'lnn service. 

The Journal appears in two annual iuues 
and despatched the University of South Africa for 

up one volume. It is prepared. d8lsignl4:1. printed. bound 
South African Universitiu Vice Auociation 

who are the publishers. 

The views expressed in the Journal are those of their respective authors. The Journal is indexed in Contents 
in Educlltion. 

A one-year subscription for South African subscribers is R150.00. and for foreign subscribers 100 USA dollars 
included). 

All correspondence and enquiries should be addr .... d to: 

South African Journal of Higher Education 
U.'lv',. .... i~v of South Africa 
PO Box 
Pretoria 
0003 
Republic of South Africa 

Fax: 
Tel: 
E-Mail: 
Website: W1i1VVlt •• aalrdtle.'IIt'!.:I'1II 

ISIN 1011-3417 
(C) Copyright: The Editor-in-Chief 



Univ
ers

ity
of

Cap
e Tow

n
I 
I 

I 

South !~:r'ican ,------"Iou rna I 

Higher ~ducation 
voln No 2 1999 

THEMATIC ISSUE 

Tho ROC"""",,,i,,,, 01 H;qh'" ood ,,,the< Ed""'Mn ;" South Ah"o:;,," Roo ol;he Sooth Ah"" au";h""i"", 
A"~"ri". (SAOA) oed ;~o N"ioro o..,lil;,otio." f,,,,,,,,,·,,,,, (Nor) 

P G Altb""h g.""."., Co""., USA 

s<:;oc,,: Gu."t Edito' 

John vo " do, Vy_ 

BOARD OF ADVISERS 

C N..f"., Vrijo L"iv"" ilOil. B,"", 
N r A"i, _L"",",nb. C",e,1I Ue:", ,, -yo LSA 
A A,",., \'k,i""" S"'te U'i>e-~1¥. ~5A 

P N;qhh"", ,. Uni_~ "i "f N.w SOU," W. I"", A"" .. " 
M P.r.""" U';_~ty 0( M:ch;q .. " USA 

R Baroett U,'i,er~'i of Loo""o, ~~ 
B J C.,giII S'~;nt'"'o , Ur,_~" 01 r """ ""'Oll\' Ac·",,,,i , 
B R CI ... Un""~'" '" C"ifor-n ... USA 
C de W;"t.,-He1>ron H & t A,>OCi " •• , ' .... 1.00 
H EWi"' Soci, t.' for ~"'.,,"" '"to HiW ... · E'"-x" '''' UK 
H_U G...,do, U,i-.it.'T" , ",,,,. ,,, Gor", .. ,y 
f Hayword A.m."" C"",d "ot Ed,,,t,,,,, 
G Horman U"i"",ity o( N ..... En.I , ed. A",~aii ' 
J H.nl<y K .. 10 ~n; ... '~ ty, UK 

G,_', U""",,ity, C,"""'" 

J Mtooloo , 

Tw.m. Tho "'-'her-I""" 

" 

C N • .., At~ ' bo", Un"" ,;",_ Co""d. 

J PlOtt ~ni,""it, of t,,, Lcrdo,,, UK 

K H R_ ~""<f'''t\' c! fObin_. G«."r\, 
U P R'n .. J W Gooth, U",~",,,tv, Cor,"",," 
W S "-t 'N",ld B", •. USA 
A $.0.."." Cli·.,re- 01 R ... .-ch· A"o, ,,-',,,, 0' .~t-i,.., 

U"i ... ",' .... G",· , 
P T SOY' AI-i,." D'v," "",."e, B',,'. Ivor'l (0. " 

P S.Id;n P.,. Uei_~", ~SA 

J S S",' Uni",,,,ty d Micl1i. , o. ~SA. 
J M Sto'" 5eto, H,II Uni'or~ty, ~5A 
N S"""", _ Un".",", of Lo, ""gole, ~5A 
U T~ Un.""~'.' K.", .. , GO' .... ,,,, 
M "" Mane" ~ni"""'ity cf Albott" C'Nd, 
A I Vroei~t;in 'i5NU. Th . N.th",I""", 
o R W"".., U"v",,,ty of W <c"",i,. L, ('o'>e US.~ 

1 



Univ
ers

ity
of

Cap
e Tow

n

CONSULTANT 

N Badsha Department of Education 

N Bak University of the Western Cape 

M Balintulo Cape Technikon 

D Bensusan University of the Witwatersrand 

E M Bitzer University of Stellenbosch 

R J S Blunt University of Port Elizabeth 

P Christie University of the Witwatersrand 

N Cloete Centre for Higher Education Transformation 

W Coelzee Vista University 

A Craig University of Cape Town 

C R M Dlamini University of Zululand 

F P R de Villiers Medical University of South Africa 

M Fourie Unrvcrstty of the Oranqe hec S18te 

N Gawe 1 cchnikon NatLlI 

D H Gericke T echnikon SA 

M J Glencross Universty of Tr8nskel 

S Gravett Rand Afrikaa:ls University 

H Griesel University of Natal 

G N Hall Johannesburg College of Education 

E Henning Rand Afrikaans University 

C A Odora Hoppers Human Sciences Research Council 

B A Isaacs South African Oualificatlons AuthOrity 

G Jacobs Rand Afrikaans UniverSity 

J Jansen University of Durban-Westville 

L Kaunda University of Cape Town 

M R Kgaphola University of Venda 

M Khosa University of Natal 

B M Khotseng University of the Orange Free State 

W Kilfoil University of South Africa 

M Letseka University of Fort Hare 

K Luckett University of Natal 

S S Maimela University of South Africa 

S P T Malan University of Pretoria 

S Meyer Edupol 

R Miller University of Natal 

D M Moore Technikon SA 

J Mulier University of Cape Town 

E M Murray South African College for Teacher Education 

M Nkomo Human Sciences Research Council 

T Nomvete University of Transkei 

D Postma Johannesburg College of Education 

E Preston-Whyte University of Natal 

CRandall SAIDE 

M Samuel University of Durban-Westville 

S Seepe UniverSity of Venda 

P Sekete Human Sciences Research Council 

M Singh Human Sciences Research Council 

J Skinner University of Natal 

H M Smit Technikon SA 

A H Strydom University of the Orange Free State 

N Taylor Joint Education Trust 

A A van Niekerk University of Stellenbosch 

J van der Vyver Gauteng Department of Education 

M Vermaak Rhodes University 

Y Waghid University of Stellenbosch 

, 
t 



Univ
ers

ity
of

Cap
e Tow

n

GUEST EDITORIAL 

J van der 
Outcomes-based education in and further education 

PERSPECTIVES ON HIGHER 

1 

&L 
"Cinderella'" the of co-operative education 

the and objectives of the NOF in 

M Fourie 
From NATED 02-116 to the NOF: what are the for 
education 

N Gawe 
ourselves for of 

'i:,", H Geber & K Munro 

< ;.~;: 
~l -J 

the NOF in universities: can we afford the NOF? 

J Harris 
The 
framework 

of (R : introducing a 

self-evaluation 
education assurance 

J Jawitz 

lum 
sound curricu­

Accord? 

education in South Africa: a case for a 
curriculum structure 

K Luckett 
of the of rural "pvPil"ln, 

P J J G Marais & A F Marais 
Science education for the new millennium: an 

E 0 Mashile & NeG Vakalisa 
Accreditation of in-service education and 
grammes for school educators 

E Michelson 
Social transformation and the 
and from South Africa 

P Powell 
Contradiction, complexity and conflict: 
education reform in South Africa 

of 

the 

workers 

challenge 

(INSET) pro-

lessons for 

of 



Univ
ers

ity
of

Cap
e Tow

n

.~ -, 

universities and research, and 
service 

A C Wilkinson, J BOchner & J Smit 
A framework for the of flexible resources in 
South African higher education 

IN HIGHER EDUCATION 

K de Bruin & G P de Bruin 
A and self-directedness: a means to achieve the 
objectives of the NOP 

,.,c ..-, ..-
" 111", -'" 

G J Jacobs 
\- <""" Outcomes-based education do students really want to be 

A Moru & K Rochford 
SAO A and NOF issues in the 
curriculum for science teacher education: a statistical 
the policy of 539 science teachers in Lesotho and in five 
South African from 1996 to 1999 

" V Naidu & D 
To be able to see the trees for the woods a of views and 
responses of at Technlkon Witwatersrand to the 

process. 

,,, -'. 
some outcomes for academic 

THE PRACTICE HIGHER EDUCATION 

,... M E Casazza & S L Silverman 
TRPP: a model for 

." r. r"''' 

in the 

R Killen & W 
the SAO A critical outcomes to inform curriculum 

higher education in South Afnca 

C Mbali 
portfolios to "0"0'''''' reflective higher education 

N A Naidoo 

in 

Student mentorship: interface between the learner and the NOF in 
education? 

t 
I 

t 
l 

i 



Univ
ers

ity
of

Cap
e Tow

n

PURSUIT OF EXCELLENCE 

SCIENCE AND MATHEMATICS EDUCATION 

School of Science and Mathematics Education 
Gold Fields BuildiaK, University oftbe Western Cape 

Seminar Series Volume 3 Numbers 1 and 2, 1999 
Published by the Sthool of Science & Mathematics Education 

Gold Fields Building, University ofthe Western Cape 

Edited by 
Meshach Ogunoiyi 



Univ
ers

ity
of

Cap
e Tow

n



Univ
ers

ity
of

Cap
e Tow

n

:SCI:em~e and 

the 

1-"" .. ",,-.. 

and --



Univ
ers

ity
of

Cap
e Tow

n

SDHNAR SERIES 3( 1 &1): 10-25, 1999 

20 



Univ
ers

ity
of

Cap
e Tow

n

A. MORU 

is 

to responses 

I. 

21 



Univ
ers

ity
of

Cap
e Tow

n

POLICY 

on Ihese 



Univ
ers

ity
of

Cap
e Tow

n

A. MORU 

... ,..... 

2. 

as as a to 

reaSOnS were were in 

if see are 

and 

23 



Univ
ers

ity
of

Cap
e Tow

n

POLICY PRIORITIES 

10 

consensus one ntt .... "·r! 18 who 

~. 

reasons In 

10 

teachers 

it. 

view 

24 



Univ
ers

ity
of

Cap
e Tow

n

A.MORU 



Univ
ers

ity
of

Cap
e Tow

n
I 



Univ
ers

ity
of

Cap
e Tow

n



Univ
ers

ity
of

Cap
e Tow

n



Univ
ers

ity
of

Cap
e Tow

n

Southern African Association for 
Mall .. _II" & Science Edu<alhon 

I 



Univ
ers

ity
of

Cap
e Tow

n

CONGRUENCE BETWEEN THE POLICY PRIORITIES OF SCIENCE TEACHERS AND SCIENCE 
STUDENTS IN LESOTHO FOR THE YEAR 2000 

ABSTRACT 

A. Moru & K. Rochford 
School of Education 

of 

This and the between the science 
teachers in Lesotho and 368 senior school science students in Lesotho in 

n"rr","", of responses of the teachers and the science students were found to agree on nine 
presen:ted to them. 

PURPOSE 

The purpose of this was to vesug,ue, both .,_ .... .,._. and how the curriculum 
views of 171 Lesotho science teachers with those of 368 senior school students in Lesotho in the 

year 1999. 

BACKGROUND 

The is of an series of mvestlgauolls into congruence between the of more than 
1500 science lecturers and students 1996 to as .... nn1"tf·r! in detail in Moru & Rochford 

and Rochford et al 

METHODOLOGY 

The data was collected in in Lesotho a survey quc~stlomrlallre ~." .......... ,I"> 20 items with which 
respOllde~nts were invited to agree or Each of the 20 items was a separa[e 
science education literature in Lesotho and South Africa. 

Each statement was a recommendation for how the classroom of science be in 
schools in Southern Africa in the year 2000. Items 1-14 had been standardised and used in 
ten schools and universities across Southern Africa. Test-re-test reliabilities of the instrument these 14 
items were found to vary from to ofN=47 and N=14 over 
from seven to seven in 1998. As a in Lesotho in 1998 and I 
items 15-20 were then added for the context, and the of items 1-14 was 
"11111,,,r"11 for Lesotho 

A copy of the first two pages of the final version of the 20-item data-collection instrument used in Lesotho in 1999 is 

in this 

and urban areas. 

were 94 
school science 

. 
school science in 
in from both rural 

In addition to or with the 20 statements, all the reSpOl1(lI::ms were asked to choose which 
TWO of these recommendations considered to be the most for Lesotho science classes in the year 

and which two recommendations considered to be the least 

On the back of the QUf:sw::mn the resPOlldents were invited to their responses and ""'~;I">"""'"'''''' 
<;;hl'''''I''",1; the reasons for their choices. 
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FINDINGS 

A of responses of the and the 
L<1U;)LI"'''\1I) on eleven of the items. Two tables results are attached. there is 

substantial between both science teachers and science students on the DIRECTIONS of their 
there are some between the of their or 
recommendations . 

The ..... A ... I;;" may be 

Table 1: 

Su for iruplvv""."uL 
""" 

1. More real life skills in science 
2. More gender issues in science 
3. More c"vuuIUllc,ltal issues 
4. Science for commlillity development 
5. More attention to language issues 
6. More focus on the disadvantaged 
7. More competitions in science 
8. More self-discovery in science 
9. Core plus options in curriculum 
10. More primary school science 
11. Wider community consultations 
12. Computer-aided instruction 
13. Promoting careers in science 
14. Excitement and adventure 
15. Acquiring more resources 
16. Conducting science campaigns 
17. More extramural science activities 
18. External support and recognition 
19. 
20. Science as an entry requirement 

in 

co, •• L 

as follows: 

more resources for in Lesotho. 
and science teachers gave 

teachers described wanted 
and four teachers wrote about 

one teachers offered reasons for the 

of 171 !)otho-spe:aklrlg .'''".,.,.,<>~, and 
students in Lesotho in 1999. 

school science 

19 co ••• L ~king '"'VI -,- -.., 
and 
science students 

u;achei:ll 
(N=171) 

Agree Disagree Agree Disagree chi-square p-value 
166 04 305 63 21.92 0.0000 ** 
086 81 244 118 11.65 0.0006 ** 
150 21 301 062 01.69 0.1936 
130 39 212 148 15.59 0.0001 ** 
083 86 149 216 02.90 0.0884 
146 22 269 090 09.10 0.0026 ** 
166 03 354 016 01.53 0.2160 
161 08 293 065 16.23 0.0001 ** 
128 39 205 147 15.90 0.0001 ** 
150 18 304 054 01.50 0.2212 
147 18 314 045 00.15 0.6988 
139 29 285 072 00.45 0.5033 
156 13 305 044 02.33 0.1270 
159 08 288 062 15.05 0.0001 ** 
166 03 350 012 00.51 0.4738 
167 02 336 026 07.14 0.0075 ** 
169 02 325 034 11.33 0.0008 ** 
155 12 303 054 05.81 0.0159 * 
168 03 * 

61 L 13 

*" difference between teachers' and students' response on these items: 
" difference between teachers' and students' response on these items. 
Items 3, 5, 7, 10, 15, and 20: The of the science students agrees with the of 
responses of their science st'tl1fl@1'!lt&:-U.AA,V..,J)....-s 
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Table 2 : between the science 94 
school science teachers and 368 :S01!no-sOeal<:InQ school science students in Lesotho in 1999. 

'" inn~ for irr.l"v ''' ... " .. ~ Sotho-<:I"If>~ll-in a High school science '" ~~high ~y -r .'" -r .'" 
teachers teachers school students 

(N=77) (N=368) 
best least best least best least 

1. More real life skills in science 10 03 18 00 15 17 
2~ More gender issues in science 02 17 01 37 04 45 
3. More environmental issues 09 05 09 08 19 34 
4. Science for community development 05 11 03 16 11 32 
5. More attention to language issues 02 16 08 25 08 93 
6. More focus on the disadvantaged 02 08 05 11 04 15 
7. More competitions in science 09 08 10 03 78 22 
8. More sel&' ~, '''' y in science 10 01 16 03 59 19 
9. Core plus options in curriculum 04 04 04 08 18 49 
10. More primary school science 08 07 15 06 57 50 
II. Wider community consultations 03 13 02 05 03 26 
12. Computer-aided instruction 05 05 07 13 44 36 
13. "£ullludng careers in science 03 03 05 02 26 21 
14. Excitement and adventure 02 02 03 03 09 16 
15. Acquiring more resources 27 04 32 04 127 16 
16. rnn..1· ;tih~ science campaigns 08 01 04 03 63 32 
17. More extramural science activities 08 04 10 03 36 15 
18. External support and recognition 05 03 03 09 14 15 
19. Better teaching methods 12 06 22 02 58 26 
20. Science as an entry requirement 04 11 03 20 05 44 

DISCUSSION AND CONCLUSION 

ec()mrnmlenl:1atlon which has emcml:c~d both science students and science teachers is that the 
schools in Lesotho is the "'''·MXI'I'> .. , i.e. more 

the year 2000. 
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Please tick: Female Student 
Male Teacher 

I think that the .,," .... "' .. 15 aM of science in Lesotho schools can be 

[D] 

as a second '~"'l"!""l"!,., 

science education to empower Lesotho communities to address 
their local 
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[D] 

[A] [D] 

awareness about benefits of science for Lesotho 
for students to [A] 

[A] 
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Roc:bfoll'd &: A. 

ABSTRACT: This and in Southern Afric:a and reporU the occurrence of common areas of 
agreement the choices of science and cmric:ulum selected 171 teachers and 
368 senior school students who were in the of Lesotho 1999. The rcspo!ISe 

of the teachers wen: found to match those of !heir students on nine of !he twenty $Cienc:e and c:w1iculum 
polESit,i1i1ies and lit.eratuR-derived recommendations offered to them IS altenudive choices relevant to the current needs, issues and 
debates in Lesotho education. 

INTRODUCTION AND PURPOSE 

The purpose of this invc:sti2:ate. both 
quanti1:ati\rely and aWllitaltivl~lv - the curriculum 

views of 171 SCII:nCeltc:dUlolc)&y teschm 
with Ihosc of368 senior 

students in the year 1999. 

In addition to or with twenty basic 
statements to !hem, all 539 were invited 
to select. n:c:ommendations which 

considered to be !he most ways to adVIDce 
scilenc:clte:clu~oll)g)' classes in the year 2000, and which two 

considered to be the JellS! IS 

focus of this was the debate in One 
Lesotho as to whether or not science be an enlry 
l'eqluiremell1t for future at a Lesotho technikon or at IlL 

of Engineering in a of Southern 
Africa. 

BACKGROUND 

The is part of an series of debates and 
into concurrences between the S-E-T 

crefenmCl:S of more than 1500 engineering and technology 
lecturers. science and teachers, science education 
academics and students the 
1996 to 1999. 

This has been in detail in Moru & Rochford 
&: Rochford (1999), and Rochford et al. 

a clearer focus for needed IDlI:ll'O'Ve111ents 
Oe"eIC)DII12 areas ofSoutbern Africa 

430 

ME1HODOLOGY 

The response data from teachers and students was collected 
from ten semi-urbID schools in Lesotho 
June 1999. The survey contained 20 items with 
which all were invited to agree or Each 
of the 20 items consisted of a separate 
statement and from the recent and current 

education literature in Lesotho and 
Southern Africa. 

Each statement was a broad recommendation, with "'ul'1 .... ortin' .. 

illustrative and details, how the classroom 
''''''' ........ 15 of be in schools 

S01Iltheim Africa in the year 2000. Items 1 to 14 had been 
dmrelcl1le,d. staDdardised and used in eleven schools 

and universities across Southern Africa. Test/re-test reliabilities 
of!he instrument these 14 items were mund to vary 

from seven 
to seven and N=14 re51pllrlOel~I:s, 

1998. 

The content and accurate of the 
statements, derived and modified specit1cal:ly 

Lesotho context, were established 
in a sequence of collaborative 

discWisiIJm, item item, with science in 
both Lesotho and Southern Africa in 1998 and 1999. This was 

to the fmal distribution of the to intaci 
classes of A 99% "", ... ,on,." 
resulted under these conditions of mass ~urv""m" 

A copy the final version of the data-collection instrument 
used in Lesotho in 1999 is available from the authors. Part A 
(quant:itatiive) consists of 22 ilems; part B contains 
two which invited respondentS to justify 
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reasons their most favoured and least favoured 
Drefen:nclcs in section A, and to offer further comments, 

1'hree different 
94 

teachers in 
school students in ten 
available secondlary institutions in both rural and urban 
of Lesotho. 

In addition to or with the 20 oresented 
statements, all were asked to choose which of 
these recommendations would select as the two 
most for Lesotho classes in the 
year 2000. were also asked which rCcommendations 
considered to be the two least imlJm1'l:tm suggestiOIlIS. 

on the n:verse side of the the 
mpolldc:nts from the ten schools wen: invited to their 
... w ........... ,'c mponses and the n:asons 
for their choices. 

FINDINGS 

VU,iiIIfIlllllll:IVC Results 

A of the data disclosed that the patterns of 
n:sponses teachers and the 

substmlttally on II of the 
items. These are in Tables I and·2. Whilst 

then: is suhstanlial agreement between both 
scllcnc:cftl:ch.nology teachers and students 

pn::fen:nces, nevertheless there 
are some aDl'I'2.e:iabl" difk.I'MICII!!S between the alent of their 
agreement or with certain 
recommendations. 

out teachers as 
scie:nCli:ltec:hnl)lolD' was that III incntrIed 

I'UOIII'CU for classrooms was as the 
oVI~helmiJ12 fll'St ie: more laboratories, apparatus, 

eqlliprne~,t, manuals, machine demonslrations, etc. were 
for the 2000. 

Other advocated, 
included: 

favoun:d recommendations 

• the introduction ofbetter classroom instructional methods; 
.. the use of more in ICiU'mnll' 

.. the of man: real life skills into science 

.. teclmoliogy into the 

• school in 

Results 

earlier in MON & 

svnU05,11i of the n:uons the 
ODC:n-c:nQc:C1 section of thc 
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qUI~ilon~laire. for selc:ctU:lg thell' 
1,8 and 10 resllCctivelly. 

pnonty items nlllllbered 

The 

• 

• 

• 

• 

Mon: Resources For Schools In 

tmnwdliDIe environment; 

B1'IfIII!:inV the resources to shU:lent.r motivates 

UlQbles teacMrs 10 

level. 

item 19: 

and 

the 

of the 34 sClc:ncc::tte::hnIOlolD' 
favour ofitem 19 eXtlre.s:sed strong 

Were in 

• .. 
• 

• 
.. 

attituda to'lWZl'dr science; 
tolllll'ChjinJ!' methrxi.f willmak.e scif/J1lCe 11II~!rol!Jrtil'lV: 

methrxi.f will 

Item 1: Intl:001.u:irlg Mon: Real Life Skills Into Science 

The foUclwiJalll: six atgIWfu:n1S recum:d n:pea1:Ai:dly among the 28 
teachers who item I: 

.. The introduction of n::iIlife skills 
after school n:aI 

• 
.. 

level. 
• more real life skills in science will encourage 

can:er choices. 
.. science in this manner will make scientific ideas 

easier to understand and n:member. 
.. The introduction of mon: real life skills 1nto science will 

be the best way of and science as it 
encourages students and teachers to do mon: 
work. 

Item 8: 

The seven reasons wen: IT"',,,,,,,"'h, 26 
teachers who commented in favour of item 8: 

• methods cultivate an interest in and 
unllCl'!ltaIllQUlIE of science. 

• For many students, the best is 

• and encourage critical 

• Self-diisc:ClVery and motivate the students, and 
an: then:fon: very valuable methods for the 
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and of a science and 

.. 
.. in 

future careers. 
It and students to realise 

their talents. 

hem 10; Schools In Lesotho 

The is a summmy of the comments made 23 
teacbers who item 10: 

recommendation is in the 
school will receive lhe necusary 

vlI,w/edlre scienetl, and this will arowe 
interest. 

The SI.II!2estieJD that a scienee tlntry requirement be on 
wotho scientists, etc. 

reasons for 
... ", .......... ,..... for future 

written 

science an 
at II Lesotho 

technikon or at II of En,llineering 
country such lIS Botswana or South Africa. 

Other offered the Lesotho science teachers in 
1999 were that: 

It 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Science should be made at 
teachers sbould soc:ciallise: 

Career should 
Visits to scientific institutions should increase; 

r""".i.· ........ nt .. to classes or institutions should 
some hinder those 

students very well in science from 

Teachers salaries must be re~,ardinl!: 
school teachers should be 

Coml)lIIIlil=.5 and other interested groups in Lesotho should 
ft~r.lp;",,'" in des,jgning 
Science tea,chiing ;nt.,on,t£d so as to concentrate 
not on the Lesotho II!Jn';Mlllm,~n!_ but also· on the 
world as II whole; 
The examination board and science should meet and 

a different way students. 

DISCUSSION AND CONCLUSION 

The most ; .... 'IVlIr1t"nl recommendation which bas from 
both science teachers students and science students 

432 

is that the or more resources for schools in Lesotho 
be the first one cannot 

2elleralille on the basis or the responses obtained from ten 
"1'I'n'''.nil~ntlv accessible schools. The greater need appears to 
be for more books, the year 
2000. 

Other favoured recommendations include: a greater 
emphllSis on better methods in lessons on tecnn{uOl~V 

real 
more 
more 

These lecturers, in en:ltineerin2 
and te:chnical focus more .. ff" .. t;" .. I" their 
efforts to influence and encourage the technical de'veIII)Drnel~1 
of young te:chnicians and en;~jn«:ers at the 

interface in this small 
nation located in Southern Africa. 

ACKNOWLEDGEMENTS 

The writers with the generous fmancial 
assistance towards the costs of the conduct and dissemination 
of this rescareh from: the Research Committee of 
the of Town; the National Rescareh 
Foundation's Centre Science and the 
National Secretariat of Lesotho. The 

and views in this paper remain the 
resPOI~si1,ilil:y of the authors, and are not to be considered or 
construed as attributable to the National Researcb 
Foun41atlion, nor to the Centre for Science nor 10 

the National Secretarial of Lesotho. 

REFERENCES 

I. MoN. A. and Rochford, K., and NQF issues 

2. 

3. 

in the ofa new Pnl;fessional curriculum for science 
teacher education. s. ~., 14 in 
press. 

the '''''Ienlln .. 

z. and Kleinsmith, C., '_'n .. r."i .... 
technc)io,!'II in the new South 

Africa: concurrence between the 
lecturers, teachers and students. Global J. 
1,1,103-1111 

of 

and Rochfi)rd. K., Can the and 
in South Africa be 

int,....,.lucinll' African indlige:nolLis lI:cn:nOIO/l1:V 
and culture into the curriculum? Proc. the 2nd Asia-

Forum 011 and 
~atioll, Australia, 208-210 



Univ
ers

ity
of

Cap
e Tow

n

Table I. Concurrence between the and school 
teachers and 368 Lesotho senior 

for % % % % 
p-value 

I. More real life skills in S&:'T 97 2 83 17 21.92 0.0000'" 
2. More issues in S&:' T 50 47 66 32 11.65 0.0006"* 
3. More environmental issues 88 12 82 17 1.69 0.1936 
4. Science for 76 23 58 40 15.59 O.OOOlu 
5. More attention to 49 50 40 59 2.90 0.0884 
6. More focus on the 85 .13 73 24 9.10 0.0026" 
7. More ip, S&:.T 97 2 96 4 1.53 0.2160 
8. More inS&:.T 94 5 80 18 16.23 0.0001"* 
9. Core 75 23 56 40 15.90 0.0001** 

88 11 83 IS 1.50 0.2212 
consultations 86 11 85 12 0.15 0.6988 

instruction 81 17 77 20 0.45 0.5033 
careers in S&:. T 91 8 83 12 2.33 0.1270 

14. Excitement and adventure 93 5 78 17 15.05 0.0001" 
15. more resources 97 2 95 3 0.51 0.4738 
16. science 98 1 91 7 7.14 0.0075'" 
17. More extramural S&:'T activities 99 I 88 9 11.33 0.0008n 

18. External support and 91 7 82 IS 5.81 0.0159$ 
19. Belter methods 98 2 91 7 5.23 0.0222· 
20. Science as an entry 61 6 59 37 0.05 0.8173 

and students' response pattems 011 these items. 
• p < O.OS difference between teac:hm' and students' response 011 these items. The of the scienceltcc:h-
Ilology students agrees with the pattern 011 items 3, S, 7. 20. 

Table 2: Concurrence between the school 
teachers and 368 Lesotho senior 

for Best Least Best Least 

I. More real life in S&:.T 28 3 IS 17 
2. More issues in S&:' T 3 54 4 45 
3. More environmental issues 18 13 19 34 
4. Science for dev'l 8 27 11 32 
5. More attention to issues 10 41 8 93 
6. More focus on the 7 19 4 15 
7. More in S&:.T 19 11 78 22 
8. More in S&:.T 26 4 59 19 
9. Core 8 12 18 49 
10. More 23 13 57 SO 
II. Wider consultations 5 18 3 26 
12. instruction 12 18 44 36 
13. careers in S&:'T 8 5 26 21 
14. Excitement and adventure 5 5 9 16 
15. more resources 59 8 127 16 
16. science 12 4 63 32 
17. More extramural S&T 18 7 36 15 
18. External support and 8 12 14 IS 
19. Better methods 34 8 58 26 . 
20. Science as an entry 7 31 5 44 

433 
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for a 

CIRCLE 

COMPUTERS 
GEOGRAPHY 
TECHNOLOGY 
PHYSICAL 
BIOLOGY 

1. INTRODUCING MORE REAL LIFE SKILLS INTO SCIENCE 

2. PAYING MORE ATTENTION TO GENDER ISSUES 

3. CONCENTRATING MORE ON NORTH WEST 
ISSUES loss and 

electrical 

4. USING THE SCIENCES TO ADVANCE AND DEVELOP THE 
NORTH WEST SOCIALLY AND 
ECONOMICALLY 

5. PAYING MORE ATTENTION TO LANGUAGE ISSUES IN THE 
NORTH WEST of scientific tenus; 

e.g. Setswana or Afrikaans or 
scientific as 

6. HAVING THE DISADV ANT AGED MAJORITY IN THE NORTH 
WEST AS ITS FOCAL 
to empower communities 
e.g. sanitation 

7. ENCOURAGING with more to be 
.... '" .. ,,,"' ... between schools and within schools in the North West 

in science 
science essay 

8. MAKING MORE USE OF 

CIRCLE 

[AJ 
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9. CHANGING CURRICULA TO A COMPULSORY BASIC SYLLABUS 
PLUS OPTIONS science modules and 
choose others 
relevance and 

for their own n",,.,,,nn,,1 

10. GIVING ALL PUPILS IN THE PRIMARY SCHOOLS IN THE NORTH 
WEST MUCH MORE BASIC SCIENCE AND TECHNOLOGY than 
receIve pre!;ently 

11. ALL INTERESTED GROUPS IN THE NORTH WEST SHOULD BE 
CONSULTED on how think science can be in schools. [A] 

12. USING COMPUTER-AIDED INSTRUCTION AND COMPUTER 
INTERFACING AS PART OF SCIENCE EXPERIMENTS to 

and and to science ....... ." .......... t" 

13. PROMOTING CAREERS IN SCIENCE AND TECHNOLOGY AMONG 
SCHOOL PUPILS IN THE NORTH WEST. 

14. SHARING AND INCREASING THE INTELLECTUAL EXCITEMENT 
AND SENSE OF WmCH THE SCIENCE OFFERS 

and to the North 

15. LEARNING SCIENCE THE AFRICAN INDIGENOUS 
TECHNOLOGY AND AND THROUGH THE AFRICAN 
WORLD VIEW OF LIFE AND THOUGHT SYSTEM 
is in African culture and tradlltlon; regar<img 

THE WAYS OF IMPROVING SCHOOL SCIENCErrECHNOLOGY IN THE NORTH 
WEST PROVINCE MENTIONED ABOVE ARE NUMBERS ( ) AND ( ). 

THE """-"''-''''-''''''''''''"'''''''' ......... '"''''''-''''"'''' .......... '''''-''- RECOMMENDATIONS MENTIONED ABOVE ARE 
NUMBERS ( ) AND ( ). 

ON THE BACK OF THIS SHEET YOU MAY WISH TO GIVE REASONS FOR SOME OF YOUR 
ANSWERS, OR YOU MAY WISH TO MAKE OTHER SUGGESTIONS FOR IMPROVING SCIENCE 
IN THE NORTH WEST PROVINCE. 

Circle AGREE or DISAGREE for each item 

KEY: = AGREE 
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a smnP1C = 

1. More life skills in 11 45 6 

2. More in science 71 60 

3. More issues 22 7 18 

4. 152 18 10 14 

5. More attention to " 140 26 14 19 

6. More on 62 29 

7. More in science 18 7 11 

8. More in 161 11 51 5 

9. Core 31 11 16 

10. More science 112 14 36 

11. 146 23 4 12 

12. 151 26 21 5 

13. careers in science 151 17 15 9 

14. Excitement 12 9 4 

15. more resources 165 7 32 4 

16. 3 10 

17. More extramural 160 9 6 

18. 153 17 12 4 

19. Better methods 165 6 41 

20. as an 58 15 27 
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